During the past 10 years, the treatment of advanced-stage nonsmall cell lung cancer (NSCLC) has become increasingly complex, and debate continues regarding the optimal chemotherapeutic agents and duration of treatment. The addition of bevacizumab to platinum doublet chemotherapy, the use of pemetrexed for nonsquamous histology, and the introduction of maintenance chemotherapy are strategies that have been shown to improve overall survival beyond 12 months. Many acceptable treatment options are recommended in the NCCN Clinical Practice Guidelines in Oncology for NSCLC. This article discusses the first-line treatment of NSCLC with no identifiable mutations with FDA-approved targeted therapies for patients treated outside a clinical trial, particularly focusing on difficult clinical decisions, such as when the use of bevacizumab is appropriate, choosing a platinum partner, and treatment of patients with an ECOG performance status of 2. Data are summarized from several recent maintenance clinical trials, such as PARAMOUNT, AVAPERL, and PointBreak, and the implications these trials have on practical decisions oncologists must make when choosing an optimal treatment strategy for patients with advanced NSCLC are discussed. (J Natl Compr Canc Netw 2014;12:889-897) During the past 10 years, the treatment of advancedstage non-small cell lung cancer (NSCLC) has become increasingly complex. From the use of newer chemotherapeutics in platinum-based doublets to the introduction of targeted agents and maintenance chemotherapy, the decisions facing oncologists when treating patients with newly diagnosed NSCLC are more nuanced than in the past. Despite large clinical trials that have contributed significant understanding to the treatment of lung cancer, debate continues regarding the optimal chemotherapeutic agents and duration of treatment. Unfortunately, despite investment of considerable patient and research resources, fewer than 5% of patients who present with metastatic disease are alive 5 years after diagnosis.
During the past 10 years, the treatment of advancedstage non-small cell lung cancer (NSCLC) has become increasingly complex. From the use of newer chemotherapeutics in platinum-based doublets to the introduction of targeted agents and maintenance chemotherapy, the decisions facing oncologists when treating patients with newly diagnosed NSCLC are more nuanced than in the past. Despite large clinical trials that have contributed significant understanding to the treatment of lung cancer, debate continues regarding the optimal chemotherapeutic agents and duration of treatment. Unfortunately, despite investment of considerable patient and research resources, fewer than 5% of patients who present with metastatic disease are alive 5 years after diagnosis. 1 It is well-known that patients with NSCLC are increasingly more heterogeneous than previously thought. The identification of specific genotypic abnormalities has allowed for the development and use of targeted therapies in the first-line setting, such as erlotinib and crizotinib for epidermal growth factor receptor (EGFR)-mutated and anaplastic lymphoma kinase (ALK)-rearranged NSCLC, respectively. This article focuses on the first-line treatment of NSCLC with no identifiable mutations with FDA-approved targeted therapies for patients treated outside a clinical trial. In this setting, the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) recommend several options for first-line therapy (to view the most recent version of these guidelines, visit NCCN.org). 2 Histology has also become particularly relevant for treatment decisions, and patients with squamous histology NSCLC are not eligible for treatment with pemetrexed or bevacizumab, 2 key drugs that will be discussed in detail. For this reason, the discussion will primarily focus on patients who have nonsquamous histology, absence of EGFR or ALK mutations, and advancedstage IIIB or IV NSCLC that is not amenable to surgery or concurrent chemotherapy and radiation. The truly optimal management of this disease is prevention through smoking cessation efforts, tobacco control, and implementation of screening programs to detect lung cancer at earlier stages.
Background Platinum-Based Doublets
In the 1990s and early 2000s, a large meta-analysis and several subsequent clinical trials showed that chemotherapy prolonged survival and was associated with improved quality of life for patients with advanced NSCLC. [3] [4] [5] Around the same time, several new chemotherapeutics became available for the treatment of NSCLC. The large phase III ECOG 1594 trial randomized 1155 patients with advanced NSCLC with a performance status (PS) of 0 to 2 to a reference regimen of cisplatin and paclitaxel versus 3 other platinum-based doublets using the new "thirdgeneration" agents: cisplatin and gemcitabine; cisplatin and docetaxel; and carboplatin and paclitaxel. 6 The median overall survival (OS) was 7.9 months for all patients (95% CI, 7.3-8.5 months), and no statistically significant differences in survival were seen among the 4 regimens. Patients receiving carboplatin and paclitaxel had a lower incidence of grade 3 and 4 nausea, vomiting, and febrile neutropenia. From this point on, carboplatin and paclitaxel became the most commonly used regimen in the United States for patients with advanced NSCLC, with the other 3 regimens remaining acceptable alternatives.
Many studies, including ECOG 1594, have used cisplatin or carboplatin as the platinum base for induction chemotherapy. A meta-analysis comparing outcomes for patients receiving cisplatin versus carboplatin who were treated on 8 different clinical trials found no significant difference in OS (hazard ratio [HR], 1.050; 95% CI, 0.907-1.216; P=.515). 7 Subgroup analysis of 5 trials that included "newer agents" at the time found a small improvement in OS for patients receiving cisplatin (HR, 1.106; 95% CI, 1.005-1.218; P=.039). Despite these findings, routine use of cisplatin over carboplatin in palliative chemotherapy regimens should be cautioned because cisplatin provides only several weeks of OS benefit and it has a potential risk for increased toxicity, especially in elderly patients or those with comorbidities.
Bevacizumab
Bevacizumab is a monoclonal antibody directed at vascular endothelial growth factor (VEGF), which has been shown to be overexpressed in NSCLC and implicated in tumor angiogenesis. 8 An early phase II trial randomized patients with NSCLC to carboplatin and paclitaxel plus bevacizumab versus carboplatin and paclitaxel alone. 9 The results showed an improved response rate and OS for those receiving bevacizumab. Perhaps the most important finding was that 4 of 13 patients with squamous histology receiving bevacizumab had a life-threatening pulmonary hemorrhage, representing a much higher rate than patients with adenocarcinoma histology. The follow-up phase III ECOG 4599 study excluded patients with squamous histology. 10 This study also excluded patients with brain metastases; bleeding diatheses or coagulopathy; or the use of anticoagulants, aspirin, or nonsteroidal anti-inflammatory agents because of the risk of bleeding or thrombosis associated with bevacizumab. Eligible patients with stage IIIB or IV nonsquamous NSCLC (NS-NSCLC) were treated with carboplatin plus paclitaxel with or without bevacizumab every 3 weeks for 6 cycles. Those AVAiL, a second large, double-blind, phase III study randomized patients to 1 of 3 arms, 2 of which contained bevacizumab at different doses (7.5 and 15.0 mg/kg) that was added to a chemotherapy regimen of cisplatin and gemcitabine. 11 The study was designed with a primary end point of PFS and enrolled approximately 330 patients in each of the 3 arms. The trial met the primary end point of improved PFS for both bevacizumab arms when compared with the placebo arm. Median OS for all patients was more than 13 months, with no statistically significant difference between the bevacizumab and control arms. 12 Although some may argue that the results of AVAiL contradict those of ECOG 4599 and ques-tion the true OS benefit of the addition of bevacizumab to induction chemotherapy, several possible factors could explain the difference between these trials. The patient population in AVAiL had a higher proportion of favorable prognostic factors, such as earlier stage and never-smoker status. More patients in this study also received second-line chemotherapy (62%) and were treated with erlotinib and pemetrexed, 2 newer agents that had become available after ECOG 4599.
Several meta-analyses of trials using bevacizumab have been conducted with conflicting results. [13] [14] [15] The most recent meta-analysis evaluating 4 phase II and III studies concluded that bevacizumab was associated with an improvement in OS (HR, 0.72; 95% CI, 0.66-0.79; P<.001) and PFS (HR, 0.90; 95% CI, 0.81-0.99; P=.03). 15 This analysis validates the clinically significant improvement patients experience with the addition of bevacizumab. The chemotherapy to which bevacizumab is added may also impact the relative improvement it has over chemotherapy alone. This could possibly account for the lack of OS benefit seen in AVAiL, which used gemcitabine instead of paclitaxel. No randomized phase III trials have evaluated the effect of adding bevacizumab to pemetrexed-based chemotherapy. Many subsequent trials discussed herein have included bevacizumab in both arms, which could confound whether adding bevacizumab to pemetrexed-based chemotherapy provides additional benefit.
Pemetrexed
After bevacizumab, pemetrexed was the next agent to dramatically alter the standard approach to first-line treatment of NSCLC. Pemetrexed initially became available for the second-line treatment of NSCLC after a randomized phase III trial showed equivalent efficacy and an improved toxicity profile when compared with docetaxel. 16 Subsequent first-line trials using pemetrexed have shown that response is dependent on histology, and consequently, the accurate assessment of histologic subtype within NSCLC has become increasingly important. The landmark trial by Scagliotti et al 17 was the first to show that pemetrexed resulted in a survival advantage for NS-NSCLC. In this phase III noninferiority study, combination cisplatin and gemcitabine was compared with cisplatin and pemetrexed for patients with all histologic subtypes of advanced NSCLC, but its design included a preplanned subset analysis based on histology. The results showed no statistical difference between the arms in the entire population, but there was a significantly improved OS in the pemetrexed arm when compared with gemcitabine for patients with adenocarcinoma and large cell carcinoma histologies (12.6 vs 10.9 months and 10.4 vs 6.7 months, respectively). Patients with squamous histology had improved survival with gemcitabine (10.8 vs 9.4 months). These subgroup analyses each reached statistical significance. Based on these data, pemetrexed in combination with a platinum agent was approved by the FDA for the front-line treatment of NS-NSCLC.
Maintenance
Although this review focuses on the optimal firstline therapy for advanced NSCLC, maintenance considerations cannot be completely separate from those regarding induction chemotherapy, and the findings of several key maintenance trials influence decision-making about induction chemotherapy options. Importantly, however, a significant portion of patients, from 33% to 59% in most series, 10, 11, [18] [19] [20] [21] are not eligible for maintenance therapy because of the occurrence of progressive disease, death, or toxicity during induction chemotherapy. Therefore, selection of induction regimens should not be based primarily on prospective choices of maintenance therapy. Two maintenance strategies have been shown to be effective. With switch maintenance, 4 to 6 cycles of a platinum doublet is immediately followed by a new drug in patients without progressive disease. Some investigators think of this as early second-line therapy. Alternatively, with continuation maintenance, one or more drugs used in the induction regimen is continued after 4 to 6 cycles until progression. The first trial to suggest improved efficacy with a continuation maintenance strategy was a phase II trial of carboplatin, pemetrexed, and bevacizumab followed by pemetrexed and bevacizumab maintenance. 22 This study showed long median PFS and OS of 7.8 and 14.1 months, respectively.
Subsequently, 3 large phase III trials, PARA-MOUNT, PointBreak, and AVAPERL, have all evaluated the role of pemetrexed and/or bevacizumab in induction and/or maintenance in different ways.
18,19,23 All 3 studies enrolled patients with advanced stage IIIB or IV NS-NSCLC, and patients were continued on maintenance therapy only if they did not experience disease progression after induction chemotherapy.
In PARAMOUNT, patients were treated with 4 cycles of induction therapy with cisplatin and pemetrexed and were then randomized 2:1 to pemetrexed versus placebo, with a primary end point of PFS. The study met the primary end point goal with an improvement in PFS from 2.8 to 4.1 months for patients receiving pemetrexed maintenance (HR, 0.62; P<.0001). 23 The updated results showed an improvement in OS of 3 months for those receiving maintenance pemetrexed (16.9 vs 14.0 months; HR, 078; P=.0191). 21 Other studies have demonstrated pemetrexed efficacy in the setting of secondline therapy 16 or when used in a switch-maintenance strategy.
24 PARAMOUNT provides further evidence that pemetrexed has activity in the first-line setting and leads to further improvement in OS when continued as a maintenance strategy.
PointBreak was the phase III follow-up study based on promising results of an earlier phase II study that showed safety and tolerability of a regimen using carboplatin, pemetrexed, and bevacizumab followed by maintenance pemetrexed and bevacizumab. The preceding phase II study was the first to evaluate the use of 2 agents in the maintenance portion of therapy and the first to combine pemetrexed and bevacizumab during induction. 22 PointBreak randomized patients to carboplatin, pemetrexed, and bevacizumab versus carboplatin, paclitaxel, and bevacizumab followed by bevacizumab, which was the regimen used in ECOG 4599 and was believed to be the standard of care for bevacizumab-eligible patients. This was a randomized open-label phase III study with a primary end point of OS. Although a small and statistically significant improvement in PFS was seen in the group receiving the PointBreak regimen (6.0 vs 5.6 months; HR, 0.83; P=.012), no improvement was seen in OS (12.6 vs 13.4 months; HR, 1.00;
P=.949).
19 Similar to many other maintenance studies, only 598 of all 939 patients on study (63%) received maintenance therapy, mostly attributable to progressive disease or death. Exploratory analysis of this group of patients showed an improved OS (17.7 vs 15.7 months) for those receiving the PointBreak regimen. Patients treated with the ECOG 4599 regimen had statistically significant higher rates of grade 3 and 4 neutropenia, febrile neutropenia, and peripheral neuropathy. The group receiving the PointBreak regimen had significantly higher grade 3 and 4 anemia, thrombocytopenia, and fatigue, likely explained by prolonged use of a cytotoxic agent in the maintenance phase. Alopecia was much lower, although not completely absent, in the PointBreak group (7% vs 37%). The PointBreak study shows that the 2 regimens have equivalent efficacy, but the toxicity profiles differ greatly.
AVAPERL is a third maintenance study that used a PointBreak-like regimen of cisplatin, pemetrexed, and bevacizumab induction followed by pemetrexed and bevacizumab maintenance as the experimental arm. The control arm used the same induction with only bevacizumab maintenance. 25 The primary end point was PFS. Two-thirds of those enrolled received maintenance. Those receiving the PointBreak-like regimen showed a statistically significant improvement in median PFS (10.2 vs 6.6 months; HR, 0.50; P<.001).
18 Updated OS results were presented at the 2013 ASCO Annual Meeting. 28 Although prolonged OS was seen in the combination maintenance arm, the study was underpowered to reach statistical significance (19.8 vs 15.9 months; HR, 0.88; P=.32).
The data from the PARAMOUNT, PointBreak, and AVAPERL maintenance trials are clinically significant and practice-changing in several ways. First, all of the studies remind that approximately one-third of patients will have progressive disease or death during the first 3 months of induction chemotherapy and will be ineligible for maintenance. For those with disease response or stabilization of disease after induction chemotherapy, maintenance therapy with cytotoxic chemotherapy or bevacizumab, or the combination of both, provides a significant benefit. Other studies using different agents or strategies have also supported this concept.
20,24,26 Whether additional benefit is derived from continuing bevacizumab when using pemetrexed maintenance remains unclear. Neither PointBreak nor AVAPERL is able to answer this question, because these trials continued bevacizumab in the maintenance phase in both arms.
Whether continuation of pemetrexed alone is different from continuation of both pemetrexed and bevacizumab is currently unclear. When choosing a pemetrexed-based induction regimen, continuation maintenance with pemetrexed and bevacizumab seems to be at least equivalent to the ECOG 4599 regimen, albeit far more expensive. The PRO-NOUNCE trial, a phase III randomized study, attempted to answer this question about the importance of bevacizumab through comparing carboplatin and pemetrexed followed by pemetrexed maintenance versus carboplatin, paclitaxel, and bevacizumab followed by bevacizumab maintenance. 27 Unfortunately, the primary end point was PFS without grade 4 toxicity (G4PFS). Inferences about PFS and OS are difficult to make. The study showed no difference in the regimens for the primary end point of G4PFS.
Another ongoing phase III study, ECOG 5508, will help answer this question through evaluating the efficacy of 3 maintenance arms using bevacizumab, pemetrexed, or both after induction with the ECOG 4599 regimen. This will be the first maintenance trial to use bevacizumab in the induction phase and allow for its discontinuation in one of the randomized maintenance arms. To date, no randomized trials of carboplatin and pemetrexed with or without bevacizumab have been conducted. Finally, each of these regimens has a significantly different toxicity profile, and cost, which should also be considered when making treatment decisions.
Choosing the Optimal First-Line Treatment
Many factors must be considered when choosing the optimal first-line treatment for patients with advanced NS-NSCLC with absence of EGFR mutations or ALK rearrangements. Evaluation of a patient's PS and comorbidities may be useful to eliminate certain drug options because of their toxicity profiles. Ultimately, identifying a regimen that balances least toxicity and maximal efficacy will be the optimal first-line treatment for any individual patient. Two key differentiating factors are whether a patient has a poor PS and whether the patient is eligible for bevacizumab. An algorithm that may help navigate the most important decisions when determining optimal treatment for a patient with advanced NSCLC is shown in Figure 1 .
Performance Status
Historically, patients with impaired PS, particularly those with significant comorbidities, were considered for palliative care referral, palliative radiation when applicable, and hospice enrollment, because the median OS for these patients is much less than 6 months. 28 In the ECOG 1594 trial, for example, the initial enrollment criteria included PS 2, with a planned stratification for those with PS 0 to 1 versus those with PS 2. After enrolling 66 patients with PS 2, a significantly higher rate of adverse events was noted and the protocol was amended to exclude this patient population. 6 Many subsequent clinical trials have only included patients with a PS 0 or 1. AVAPERL allowed the enrollment of patients with PS 2, but only 10 patients in this category were enrolled. Newer data may contradict this practice of excluding patients with PS 2, perhaps because of better tolerability of newer agents, such as pemetrexed, compared with those used in the ECOG 1594 trial. Results presented at the 2012 ASCO Annual Meeting of a phase III study comparing single-agent pemetrexed versus standard carboplatin and pemetrexed chemotherapy in patients with PS 2 showed that patients receiving the combination chemotherapy had improved OS (9.1 vs 5.6 months; HR, 0.57; 95% CI, 0.41-0.79; P=.001). 29 Combination therapy was well tolerated in this patient population, with low rates of anemia, neutropenia, and treatmentrelated mortality. Similar results from a phase II study were reported at the 2013 ASCO Annual Meeting, favoring cisplatin and gemcitabine over gemcitabine alone in patients with PS 2.
30 Many of the trials discussed were conducted when EGFR and ALK testing was not standard, and therefore may have included patients who would have benefited from targeted first-line therapy. The interpretation of these results in terms of PS may therefore be difficult to interpret today, when most patients treated with cytotoxic first-line therapy are EGFR and ALK wild-type.
Bevacizumab Eligibility
After PS, the next major decision is whether to include bevacizumab in the induction regimen. Patients with squamous histology were identified to have a high rate of fatal pulmonary hemorrhage in a phase II study of bevacizumab, and all subsequent studies have excluded patients with squamous histology. 9 The labeling of bevacizumab carries a black box warning for an increased risk of severe or fatal bleeding related to hemoptysis, gastrointestinal bleeding, central nervous system (CNS) bleeding, epistaxis, or vaginal bleeding, which is up to 5 times higher than this risk in patients receiving chemotherapy without bevacizumab.
31 A meta-analysis of 15 prospective randomized trials using bevacizumab in many different malignancies, including NSCLC, showed a 33% increase in risk for venous thromboembolism. 32 The risk of arterial thrombotic events, such as cerebral and myocardial infarctions, is also higher in patients receiving bevacizumab versus other chemotherapy (2.6% vs 0.8%, respectively, for grade 3 or 4 events).
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This risk was higher in patients with prior arterial thromboembolism or age older than 65 years. Lastly, grade 3 or 4 hypertension occurred in up to 18% of patients treated with bevacizumab. Recognizing many of these potential adverse effects, ECOG 4599 and subsequent studies using bevacizumab excluded patients with bleeding or coagulation disorders, use Patients who are eligible for bevacizumab may also be treated in this pathway because a nonbevacizumab regimen containing pemetrexed has never been compared head-to-head with one with bevacizumab. Other strategies, such as switch maintenance to pemetrexed, could also be considered. Other agents could be considered, such as paclitaxel or docetaxel, which were used in the JMEN study. Gemcitabine should not be used in a nonsquamous population based on results of the trial by Scagliotti et al.
of anticoagulants or higher doses of antiplatelet agents, or hemoptysis. ECOG 4599 also excluded patients with brain metastases, but subsequent trials, such as PointBreak, allowed stable, treated brain metastases and reported low rates of CNS bleeding for patients enrolled on the trial. Two phase II trials have demonstrated the safety of bevacizumab for patients with treated 33 or asymptomatic untreated brain metastases. 34 In consideration of the potential adverse events, first-line treatment of NSCLC, regardless of histology, should not include bevacizumab for patients with recent history of hemoptysis of more than one-half teaspoon, severe bleeding event, arterial thrombosis, or poorly controlled hypertension despite medical management. Other reasons for omitting bevacizumab could include problems with chronic wound healing or recent surgery. Patients with stable, treated brain metastases can be eligible for treatment with bevacizumab.
Based on a meta-analysis of 4 trials, bevacizumab results in a 4% improvement in 1-year survival (51-55%). 15 The degree of benefit in elderly patients (≥65 years) is more debatable. In the original ECOG 4599 study, subgroup analysis showed that the benefit seemed to be limited to patients younger than 65 years (HR for age ≥65 years: 0.89; 95% CI, 0.70-1.14). 10 In AVAiL, no difference was seen between the age groups, but fewer elderly patients were enrolled (31% vs 43% in ECOG 4599).
11 A large retrospective analysis of the elderly population using Medicare claims in the SEER database was conducted for patients with NSCLC treated with or without bevacizumab between 2002 and 2007. 35 Analysis of 4168 patients showed no statistically significant benefit of adding bevacizumab to carboplatin and paclitaxel in elderly patients. The median OS for patients receiving bevacizumab was 9.7 months versus 8.9 and 8.0 months in the 2 eras (HR, 1.01; 95% CI, 0.88-1.15 and HR, 0.94; 95% CI, 0.83-1.06, respectively) for patients receiving carboplatin and paclitaxel alone. However, other data presented at the 2012 ASCO Annual Meeting from N0821, a prospective phase II study in elderly patients receiving carboplatin, pemetrexed, and bevacizumab, suggests that elderly patients may benefit from a bevacizumab-containing regimen. In this single-arm study, patients older than 70 years had an impressive median PFS of 7.1 months. 36 These data conflict with a retrospective analysis of ECOG 4599 that showed no benefit to bevacizumab in patients older than 70 years.
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In summary, the data from these studies suggest that the additional benefit of bevacizumab in patients older than 70 years is less definitive. Age is often associated with other factors that may influence risk for bevacizumab use. Bevacizumab use as a standard treatment in elderly patients should be cautioned, and the decision to include bevacizumab must be made on an individual basis.
Choosing the Platinum Partner
Many active agents can be paired with cisplatin or carboplatin for the first-line treatment of NSCLC. ECOG 1594 showed that paclitaxel, docetaxel, and gemcitabine were equivalent, but that a combination of carboplatin with paclitaxel was easier to administer and had fewer adverse effects. 6 Scagliotti et al 17 showed that pemetrexed was highly active in NS-NSCLC and was superior to gemcitabine. For these reasons, pemetrexed and paclitaxel have been the 2 most commonly used platinum partners in most clinical trials and have only been compared head-to-head indirectly in the PointBreak maintenance trial. Choosing the appropriate platinum partner and maintenance strategy depends on whether bevacizumab will be included in the regimen.
Bevacizumab Ineligible
Bevacizumab may be contraindicated for various reasons, such as advanced age, hemoptysis, and other comorbidities that preclude its use. The PARA-MOUNT and JMEN trials both showed improvement in OS with maintenance pemetrexed. 21, 24 PARAMOUNT used pemetrexed in the induction regimen and JMEN allowed paclitaxel, docetaxel, or gemcitabine during induction. Gemcitabine and erlotinib maintenance have also been shown to improve PFS after a gemcitabine-containing induction regimen, but failed to reach OS efficacy. 20 Given that pemetrexed has been shown to be superior to gemcitabine for NS-NSCLC, paclitaxel or pemetrexed followed by pemetrexed maintenance are commonly used approaches. These 2 approaches without bevacizumab have never been compared head-to-head.
Bevacizumab Eligible
For patients without any contraindication to bevacizumab, the decision process is not entirely different from that for patients who are not eligible. Three main strategies have been studied: paclitaxel in ECOG 4599, pemetrexed in PointBreak and AVAPERL, and gemcitabine in AVAiL. This article focuses on paclitaxel and pemetrexed, because gemcitabine is likely inferior for NS-NSCLC. The best data available comparing the ECOG 4599 and PointBreak regimens comes from PointBreak, in which both regimens and their respective maintenance strategies were shown to be equivalent in terms of OS. The difference of 2 weeks in PFS is not likely clinically significant. Other smaller studies have paired bevacizumab with pemetrexed or paclitaxel. 19 The previously mentioned phase II N0821 study showed promising PFS results in an elderly population when combining pemetrexed with bevacizumab. 36 These conflicting results do not suggest any clear advantage to either paclitaxel or pemetrexed as partners with bevacizumab. However, what may be clinically significant for some patients is the difference in toxicities, which were clearly seen in PointBreak, wherein the 2 combinations were directly compared. For patients with significant concerns regarding alopecia or peripheral neuropathy, pemetrexed may be favorable. For patients at risk for infectious complications, such as those who are immunocompromised or have autoimmune disorders, pemetrexed seems to have a lower incidence of neutropenia and febrile neutropenia. For most other patients, including those with concerns for thrombocytopenia, paclitaxel-containing regimens remain the standard of care for bevacizumabeligible patients. For those receiving pemetrexed and bevacizumab, the data from AVAPERL showing an improved PFS support the continuation of both pemetrexed and bevacizumab in the maintenance setting. This strategy was also shown to be equivalent in the PointBreak trial. Whether pemetrexed maintenance without bevacizumab in this instance would be equivalent is unclear. Forthcoming data from ECOG 5508 may help answer this question.
Conclusions
In the past decade, many significant clinical trials have advanced the understanding of lung cancer treatment, new drugs have become available, and the complexity of determining the optimal treatment strategy for patients with advanced NSCLC has increased significantly. Important factors to consider include histology, mutation status, PS, age, comorbidities and other factors that preclude the use of bevacizumab, and the desire to avoid alopecia and neutropenic fever. For most patients with NS-NSCLC, optimal first-line treatment is a combination of a platinum drug with pemetrexed alone, pemetrexed and bevacizumab, or paclitaxel and bevacizumab. Maintenance strategies for those without disease progression after each regimen include pemetrexed, pemetrexed and bevacizumab, or bevacizumab alone, respectively.
